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particular, whether anisotropy is present.
Any measure of stress has to be calculated from the
measured force. The most common stress used in experi-
ments in nonlinear mechanics is the engineering stress as it
requires knowledge of the undeformed cross-sectional area
of a specimen, which is usually accessible (unlike the
deformed cross-sectional area required for the true stress
favoured by the authors). The measure of deformation that
is determined directly from experiments (in one dimension)
is the stretch (not the true strain), and experimental results
plotted on the basis of engineering stress and stretch are
the easiest to interpret, as is well known in the biome-
chanics community.REFERENCE
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Several investigations have been conducted to measure
the mechanical properties of human tissues in vitro both
uni- and biaxially. In reviewing the existing results on the
mechanical property measurements in these studies, we
noticed that different stressestrain deﬁnitions were usedby many authors to determine the elasticity of the wall of
aneurysms without any explanations. Such deﬁnitions
include “engineering stress-engineering strain”, “true
stress-engineering strain”, “true stresseAlmansi-Hamel
strain”, “2nd Piola Kirchhoff stresseGreen St. Venant
strain”, and “true stresseGreen St. Venant strain”.
It can be noted from above that there is no agreement as
to which stressestrain deﬁnition should be implemented.
The conclusions of our study apply whether uniaxial or
biaxial is used when reporting elastic values of aortic tis-
sues. Our study focused on comparing different stresse
strain deﬁnitions, and it applies to both uni- and biaxial
tests. Although constitutive equations are important in
numerical models to describe correctly the behavior of
tissues under various loads, they cannot be used when
working on a bench top model.
It would be useful for clinicians to have an agreed deﬁnition
of the stressestrain model in order to interpret the reported
results of measurements of elasticity by different researchers.
The purpose of our study was to show how the various deﬁ-
nitions of stress–strain used provide different results, and to
recommend a speciﬁc deﬁnition when testing aortic tissues.K. Khanafer*
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